Variation in the pattern of nucleotide substitution across sites.
A model of nucleotide substitution that allows the transition/transversion rate bias to vary across sites was constructed. We examined the fit of this model using likelihood-ratio tests by analyzing 13 protein coding genes and 1 pseudogene. Likelihood-ratio testing indicated that a model that allows variation in the transition/transversion rate bias across sites provided a significant improvement in fit for most protein coding genes but not for the pseudogene. When the analysis was repeated with parameters estimated separately for first, second, and third codon positions, strong heterogeneity was uncovered for the first and second codon positions; the variation in the transition/transversion rate was generally weaker at the third codon position. The transition rate bias and branch lengths are underestimated when variation in the transition/transversion rate was not accommodated, suggesting that it may be important to accommodate variation in the pattern of nucleotide substitution for accurate estimation of evolutionary parameters.